Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.041; wR factor = 0.107; data-to-parameter ratio = 15.2.
In the title compound, C 20 H 28 O 4 , a diterpenoid isolated from the roots of Premna obtusifolia (Verbenaceae), the fivemembered ring is in a half-chair conformation. One sixmembered ring exists in a twisted-boat conformation while the other is in half-boat conformation. The crystal packing is stabilized by intermolecular O-HÁ Á ÁO and weak C-HÁ Á ÁO interactions, generating (001) sheets.
Related literature
For background to Verbenaceae, diterpenes and their biological activity, see: Hymavathi et al. (2009); Bunluepuech & Tewtrakul (2009); Esquivel et al. (1995) . For ring conformations and ring puckering analysis, see: Cremer & Pople (1975) . For bond-length data, see: Allen et al. (1987) . For the stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986) .
Experimental
Crystal data C 20 H 28 O 4 M r = 332.42 Orthorhombic, P2 1 2 1 2 1 a = 6.2767 (2) Å b = 11.7358 (4) Å c = 23.7496 (7) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx; y À 1 2 ; Àz þ 1 2 ; (ii) x À 1; y; z; (iii) Àx; y þ 1 2 ; Àz þ 1 2 .
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 The crystal packing of (I) is stabilized by intermolecular O3-H1O3···O2 and O4-H1O4···O1 and weak C18-H18B···O3 interactions. The molecules are linked into infinite two dimensional networks parallel to ab plane.
The air-dried roots of Premna obtusifolia (4.5 kg) were extracted with CH 2 Cl 2 (2 x 20 L) under room temperature. The combined extracts were concentrated under reduced pressure to give a dark yellow extract (40.5g) which was subjected to quick column chromatography (QCC) over silicagel using solvents of increasing polarity from n-hexane to EtOAc to afford 12 fractions (F1-F12). Fraction F10 was further purified by QCC using CH 2 Cl 2 -EtOAc (3:7), yielding compound (I) (145.8 mg). Colorless block-shaped single crystals of (I) were recrystallized from CH 2 Cl 2 after several days (m.p.461-463 K).
Refinement
Anomalous dispersion was negligible and Friedel pairs were merged before refinement. O bound H atoms were located from the difference map and isotropically refined.The remaining H atoms were placed in calculated positions with (C-H) = 0.98 for CH, 0.97 for CH 2 , 0.96 for CH 3 and 0.93 Å for CH in benzene group. The U iso values were constrained to be 1.5U eq of the carrier atom for methyl H atoms and 1.2U eq for the remaining H atoms. A rotating group model was used for the methyl groups. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.7000 (2) 0.51248 (9) 0.29871 (5) 0.0162 (2) 0.0236 (9) 0.0180 (7) 0.0171 (6) −0.0057 (7) −0.0017 (6) 0.0002 (5) C16 0.0324 (10) 0.0202 (7) 0.0186 (6) −0.0058 (8) 0.0027 (7) −0.0002 (6) C17 0.0235 (10) 0.0304 (9) 0.0318 (8) 0.0020 (8) −0.0039 (7) 0.0089 (7) C18 0.0269 (9) 0.0144 (6) 0.0203 (6) 0.0009 (7) −0.0026 (7) −0.0020 (5) C19 0.0262 (9) 0.0206 (7) 0.0171 (6) 0.0005 (7) 0.0028 (6) 0.0013 (6) 
